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571 ~ ABSTRACT

A gauge ring is disclosed having an inwardly disposed

measuring surface which is subdivided into at least two
measuring jaws, whereby the measuring jaws are con-
nected to one another and are of one piece by a periph-

~eral spring joint and whereby relative movements be-

tween the two measuring jaws can be transmitted onto
a measuring sensor. The enveloping cylinder of preci-
sion round parts and, in particular, of light waveguide
plug pins can thereby be identified with extreme preci- |
sion..

22 Claims, 2 Drawing Sheets
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MEASURING DEVICE FOR THE
IDENTIFICATION OF THE ENVELOPING
CYLINDER OF PRECISION ROUND PARTS

BACKGROUND OF THE INVENTION |

The invention relates to a measuring device for iden-

tifying the enveloping cylinder of preclslon round parts,

particularly of light waveguide plug pins.

In optical communication transmission systems using

light waveguides, optical fibers are coupled together by

- mechanically ultra-precise plug connectors so that the

two signal-carrying fiber cores meet one another coaxi-

ally with sub-micrometer range precision and, thus,

guarantee a minimum signal attenuation. It is highly
desirable that precision dimensions of plug pins and
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plug sleeves are maintained in order to conform to mnu-

facturing tolerances in the sub-micrometer range for
diameter and cylindrical shape. Such precision is usu-
“ally far beyond present measuring techniques. Another
complicating factor is that the fabrication of the plug
pins within the plug sleeve is just as problematical, so

that no ideal or more easily measurable test method

presently exists. That means that the measuring method
“must be selected so that functionally unimportant inade-
quacies of the plug pins do not lead to their rejection.
Sophisticated manipulation of conventional metrol-
ogy still just barely suffice given prevrcusly fabricated

plug components which did not require such a toler-

ance. For high-precision parts, involved measurements
- with high-precision universal measuring instruments of
a precise measuring space were carried out on a few
units or an attempt was made to “sense” the usability
with the best possible gauges. An inspection of the plug
pins for pluggability requires the identification of the
enveloping cylinder, i.e. of the smallest possible envel-
oping cylinder upcn'ccnsrderatlon of the roundness and
straightness deviations of a pin. This can be best imple-
mented with a testing device which meets Taylor’s
principle, i.e. for a quality check, every surface element
of the fitting surface of the unit under test must have a
suitable surface element of the test installation residing

| 2
the radius of curvature of the measuring surfaces may
only be slightly greater than that of the unit under test,
so that a large-area contact region is maintained. The
measuring device of the present invention could thus be
referred to as a “measuring gauge ring” which, for
example, can employ a two-jaw or a three-jaw system.
Further advantageous developments of the present
invention are set forth with particularity in the ap-
pended claims. -

BRIEF DESCRIPTION OF THE DRAWINGS -

- Exemplary embodiments of the invention are shown
in the drawings and are set forth in greater detaﬂ below,
wherein:

FIG.1isa plan view with a portlcn broken away of
a measuring device of the present invention fashioned as
a two-jaw system; | |

FIG. 2 1s a partial end view taken on line II—II of

~ FIG. 1;
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opposite it. In the case of plug pins, this principle was

prewously met by means of a test using gauge rings.
Gauge rings, however, are not available in the required,
fine diameter gradatmns

available gauge rmgs wculd wear too quickly.

- SUMMARY OF THE INVENTION

. The object of the invention is to create a measuring
device for the identification of the enveloping cylinder

45

Moreover, commercially
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of precision round parts which conform to the teachings
of Taylor’s prlnc1ple while effenng the advantages of a

simple measunng test.

The measuring device of the present invention pro-
vides such a test by 1nccrporat1ng a gauge ring which
“has at least two measuring jaws having inwardly dis-
posed measuring surfaces which are sections of a cylin-
der and are connected to one another by a peripheral
| Sprmg joint whereby a relative motion between the
jaws can be transmitted to a measuring sensor.

The invention is based on the contention that the
demands which have been raised can be achieved by
means of a gauge ring subdivided into at least two mea-
suring jaws. However, a prerequlslte 1s that the measur-
Ing jaws must be of one piece and be connected to one

another by means of a peripheral spring joint for achiev-

mg precisions in the sub-mlcrometer range. Moreover,
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FIG. 3 is a plan view with a portion broken away of
a measuring device fashioned as a three-jaw system; and -
- FIG. 4 13 a section along line IV—IV of FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

- The principles of the present invention are incorpo-

‘rated in a gauge ring generally indicated at Lrl in FIG.

1. A gauge rmg Lrlis arranged on a rectangular a base
plate Gp and is divided into two measuring jaws Mb10
and Mbl1 by a transverse slot Qs1. The lower measur-
ing jaw Mb11 is rigidly screwed to the base plate Gp by
two screws Sc, whereby a slight distance is guaranteed

by corresponding eyelets or spacers on the base plate
~ Gp. The transverse slot Qsl ends in a first hole or aper-

ture Lol, whereby the remaining material between this
first hole Lol and the outside circumference of the
gauge ring Lrl has been reduced to form a flat surface

- FS and a first peripheral spring joint Fg1 between the

surface FS and hole Lol. The measuring jaws Mb10

-and Mb11 are thus connected to one another by the first

peripheral spring joint Fgl and are of a one-piece con-
struction, whereby clamping imprecisions are avoided
by this one-piece design and reproducable properties
are guaranteed. A ball Ku is arranged in a transverse
bore Qb in what is thus the movable upper measuring

Jaw Mb10. The jaw motion of Mb10 is then transmitted

by this ball Ku onto the measuring pin Mz of a measur-

~ing sensor Mt (shown in part). A high-precision gauge

bore in the center of the gauge ring Lr1 is then defined
by the curved measuring surfaces Mf10 and Mf11 of the
movable measuring jaw Mb10 and the fixed measuring

_]aw Mb11, respectively, which measuring surfaces are

sections of a cylinder that are reduced by means of
lateral recesses R. The exact parailelism of the center
axes of the two measuring surfaces Mf10 and Mf11 is
adjustable by means of a first spring referenced FV for
generating a pre-measuring force and may also be ad-

Justed by a cooperating second spring Gf shown in -

FIG. 2. The first spring FV and the cooperating second

spring GF are affixed at one end to a lateral lever Hb on
opposite sides of the movable measuring jaw Mb10,
whereby the points of attack are displacable in a z-direc-
tion on a pin Stl. The other end of the first spring FV
is affixed to a pin St2 secured to the base plate Gp. The
other end of the cooperating second spring Gf is affixed
to a pin, similar to first spring FV but not shown in the
drawings. As a consequence of the dlSplaceablllty to the.
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- points of attack of the first spring FV and of the cooper-
ating second spring Gf in a z-direction, a compensating
torque around the x-axis i1s generated in addition to a
pre-measuring force in a y-direction. In addition to the
first spring FV generating the pre-measuring force, a
third spring FH for generating the main measuring
- force is provided, this also being affixed to the lever Hb.
In its engaged at rest condition, this third spring FH is
atfixed at one end to pin St3 of the lever Hb and to pin
St4 at its other end with pin St4 being adjustably con-
nected to the base plate Gp according to the arrow Pf to
change the main measuring force. Two detents or stop
members As are connected to the base plate Gp to limit
the stroke of the lever Hb and thereby protect the sensi-
tive first peripheral spring joint Fgl against overstress-
ing.

For measurement, the unit under test is first inserted
between the two measuring surfaces Mf10 and Mfl11
and is turned under the pressure of the pre-measuring
- force in order to wipe off the unavoidable residual dirt
or particles on the unit. Subsequently, the main measur-
ing force is added and the measured value is read from
the display means of the measuring sensor Mt. With
units under test which have elliptical roundness devia-
tions, the enveloping cylinder can be identified as a
maximum measured value by a plurality of measure-
ments distributed over the circumference of the test
unit.

With units under test whose roundness deviations are
of a constant diameter form, the enveloping cylinder
can no longer be acquired by the two-jaw system of
FIG. 1. In this case, a three-jaw system as shown in
FIG. 3 1s more suitable. |

The measuring device shown in FIG. 3 fashioned as a
three-jaw system is constructed similar to the two-jaw

system shown in FIG. 1, whereby identical parts are
identified by the same reference characters.

Given the measuring device shown in FIG. 3, the
gauge ring is referenced Lr2, the upper movable mea-
suring jaw is referenced Mb20 and the measuring sur-
face thereof is referenced Mf20. The transverse slot Qs2
ends n the first hole or aperture Lo2 which is shaped
oblong in this embodiment and forms the first periph-
eral spring joint Fg2 which is fashioned as a bending bar
or beam. The lower measuring jaw is divided into two
sub-measuring jaws Mb21 and Mb22 by a parting slot
Ts having one end which terminates in a second bore or
aperture Bo. These sub-measuring jaws Mb21 and
Mb22 are connected to the base plate Gp by screws Sc
and have measuring surfaces which are referenced
Mf21 and Mf22, respectively. A second peripheral
spring joint Fg3 is thereby formed between the second
bore or aperture Bo and the outside circumference of
the gauge ring Lr2. This second peripheral spring joint
Fg3 connects the sub-measuring jaws Mb21 and Mb22
to one another to form one piece. The sub-measuring
jaw Mb21 is pressed to a few micrometers closer to the
sub-measuring jaw Mb22 by an auxiliary means (not
shown), whereby the center axes of the two measuring

surfaces Mf21 and Mf22 intersect slightly and thus pro-
- duce a prism-like seat having a large-area contact re-
gion. Since the first peripheral spring joint FG2 is fash-
ioned as a bending beam or bar, the upper,movable
measuring jaw Mb20 can be retracted into a symmetri-
cal position relative to the sub-measuring jaws Mb21
and Mb22, being retracted by a shackle Bu and by a
fourth and fifth spring Fd1 and Fd2 of FIG. 4 which are
arranged on either side of the device. The points of

d

10

4
attack of the fourth and fifth springs Fd1 and Fd2 are
displacable in a z-direction, i.e. the movable measuring

jaw Mb20 can be turned slightly around the y-axis and,

thus, the center axis of the measuring surface Mf20 can
be adjusted. All other parts correspond to the embodi-
ment shown in FIGS. 1 and 2.

The two measuring devices set forth above with
reference to FIGS. 1 and 2 or, respectively, 3 and 4 can
be provided as auxiliary measuring devices with short-
ened measuring surfaces and, under given conditions,
can also be provided with narrower measuring jaws.
The reciprocal testing of Taylor is thus also possible, i.e.

- the location having the smallest outside diameter can be
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sought and conclusions can be drawn regarding the
deviations of the units under test from cylindrical form
measured as a difference relative to the enveloping
cylinder. Further, it is also expedient to form the mea-
suring surfaces by means of wear-inhibiting hard metal
inserts. |

While two particular embodiments of the present
invention have been shown and described, modifica-
tions to the present system may be made without de-
parting from the teachings of the present invention.
Accordingly, the scope of the invention is only to be
limited as necessitated by the accompanying claims.

I claim:

1. A measuring device for the identification of the
enveloping cylinder of precision round parts, particu-
larly of light waveguide plug pins, said device compris-
ing:

a gauge ring (Lr1) having at least two measuring jaws
(Mb10, Mb11) said jaws having inwardly disposed,
measuring surfaces (Mf10,Mf11), said measuring
surfaces being sections of a cylinder;

said measuring jaws (Mb10, Mb11) being connected
to one another at a first position by a first periph-

eral spring joint (Fgl) and being resiliently con-
nected to one another at a second position to allow
the relative motions between the at least two mea-
suring jaws (Mb10, Mb11); and

sensor means for measuring said relative motions.

2. A measuring device according to claim 1, wherein
said measuring jaws (Mb10, Mb11) are divided by a
transverse slot (Qs1), which terminates at one end in a
first aperture (LO1) formed in said gauge ring (LR1),

whereby the remaining material between said first aper-

ture (Lol) and the outside circumference of said gauge
ring (Lr1) forms said first peripheral spring joint (Fg1).

3. A measuring device for the identification of the

enveloping cylinder of precision round parts, particu-
larly of light waveguide plug pins, said device compris-
ing:

a gauge ring (Lrl) having two measuring jaws
(Mb10, Mb11) said jaws having inwardly disposed,
measuring surfaces (Mf10, Mf11), said measuring
surfaces being sections of a cylinder, said measur-
ing jaws (Mb10, Mb11) being divided by a trans-
verse slot (Qsl), which terminates at one end in a
first aperture (Lo1) formed in said gauge ring (Lr1)
whereby the remaining material between said first
aperture (Lol) and the outside circumference of
said gauge ring (Lrl) forms said first peripheral
spring joint (Fgl), the first of said two measuring
Jaws (Mb11) being rigidly screwed to a base plate
(Gp), the second of said two measuring jaws

(Mb10) being movable and having a transverse
bore (Qb);
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said moasurlng jaws’ (MblO Mbll) being connected

to one another by a first peripheral spring joint
(Fgl) to allow the relative motions between the at
least two measuring jaws (Mb10, Mb11); and

- sensor means for measuring said relative motions, said
sensor means for measuring being in the form of a
ball (Ku) within said transverse bore which is in

- contact with said second jaw (Mb10) on one side

with a measuring pin (Mz) of a measurmg Sensor
- (Mt) on its opposite side. -
4. A measuring device according to claim 3, wherein
said second measuring jaw (Mb10) further comprlses

10

a lever arm (Hb) integral with said second measuring

jaw (Mb10) whose motion is limited by laterally .

arranged stop members- (As) on said baso plate

(Gp). -
5. A measuring device according to claim 4, wherein

 a first spring (FV) for generating a pre-measuring force
20

s affixed to said lever (Hb).
6. A measuring device according to claim 5, wherein

15

 the exact parallelism of the center axes of the measuring

surfaces (Mf10, Mf11) are adjustable by said first spring
(FV) for generating said pre-measuring force and by a
cooperating second spring (Gf) affixed to said lever
(Hb) on its side opposite said first spring (Fv). -

7. A measurmg device according to claim 6 wherein
a third spring (FH) for generating a main measunng
force is affixed to said lever (Hb).

8. A measurmg device according to claim 7 wherein
- said first measuring jaw (Mb11) screwed to said base
plate (Gp) is subdivided into two sub-measuring jaws

(Mb21, Mb22) connected to one another by a second

peripheral sprmg Joint (Fg3).

9. A measuring device according to claim 8, wherein
said two sub-measuring jaws (Mb21, Mb22) of said first
measuring jaw (Mbll) are screwed to said base plate

~ (Gp) and are subdivided by a parting slot (Ts) which

terminates at one end in a second aperture (Bo),
whereby the remaining material between said second
- aperture (Bo) and the outside circumference of said

o ~ gauge ring (Lrl) forms said second peripheral sprmg-

joint (Fg3).

10. A measuring device according to clalm 9 wherem
said first aperture (Lol) into which said transverse slot
(Qs1) tormmates 1s fashioned in the shape of an oblong
hole. |

11. A measuring device accorclmg to olalm 10,
wherein the position of said movable measuring jaw
(Mblﬂ) relative to said rigidly arranged sub-measuring
jaws (Mb21, Mb22) 1s adjustable by means of at least

25
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13. A measuring device according to claim 2 wherein
said ring has only two jaws, the first of said two measur-
ing jaws (Mb11) being rigidly screwed to a base plate
(Gp), the second of said two measuring jaws (Mb10)
being movable and havmg a transverse bore (Qb), said
sensor means for measuring being in the form of a ball
(ku) within said transverse bore which is in contact with
said second jaw (Mblﬁ) one one side with a measuring
pin (Mz) of a measurlng sensor (Mt) on its opposite side.

14. A measuring device aooordmg to claim 13,
wherein said second measuring _]aw (Mb10) further
comprises:

a lever arm (Hb) integral with sald second measurin g
jaw (Mb10) whose motion is limited by laterally
arranged stop members (As) on said base plate
(Gp).

15. A measuring device accordmg to claim 14,
wherein said resilient connection of said measuring jaws
(MblO Mb11) includes a first spring (FV) for generat-
Ing a pro-measunng force affixed to said lever (Hb).

16. A measuring device according to claim 15,
wherein the exact parallelism of the centre axes of the
measunng surfaces (Mf10, Mf11) are adjustable by said
first spring (FV) for generating said pre-measuring

force and by a cooperating second spring (Gf) affixed to

said lever (Hb) on its side opposite said first spring (Fv).
17. A moasurlng device according to claim 16,

- wherein a third spring (FH) for generating a main mea-
- suring force is affixed to said lever (Hb).

30

18. A measuring device according to claim 17,
wherein said first measurlng Jaw (Mb1l) screwed to
said base plate (Gp) is subdivided into two sub-measur-

~ ing jaws (Mb21, Mb22) connected to one another by a

35
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second peripheral spring joint (Fg3).

19. A measuring device according to claim 18,
wherein said two sub- -measuring jaws (Mb21, Mb22) of
said first measuring jaw (Mb11) are screwed to said base

~ plate (Gp) and are subdivided by a parting slot (Ts)

which terminates at one end in a second aperture (Bo),

‘whereby the remaining material between said second

aperture (Bo) and the outside circumference of said
gauge ring (Lrl) forms said second perlpheral Spring
joint (Fg3).

20. A measuring device aooordmg to claim 19,
wherein said first aperture (Lol) into which said trans-
verse slot (Qsl) terminates is fashioned in the shape of

~ an oblong hole.

50

- one fourth sprmg (Fd1) affixed to one side of said mov-

able measuring jaw (Mb10).

12. A measuring device according to claim 11,
- wherein the central axis of the measuring surface
(Mf10) of said movable measunng jaw (Mb10) is further
adjustable by a fifth spring (Fd2) affixed to the opposite

side of said movable measunng jaw (Mb10) which co-

operates with said fourth spring (Fd1).

93

21.. A measuring device accordmg to claim 20,
~wherein the position of said movable measuring Jaw |
(MblO) relative to said rigidly arranged sub- -measuring -
jaws (Mb21, Mb22) 1s adjustable by means of at least
one fourth spnng (Fd1 affixed to one side of said mov-
able measuring jaw (Mb10).

22. A measuring device according to clam 21,
wherein the central axis of the measuring surface

- (Mf10) of said movable measuring jaw (Mb10) is further

adjustable by a fifth spring (Fd2) affixed to the opposite
side of said movable measunng jaw (Mb10) which co-

~ operates with said fourth spring (Fd1).
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